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Haruki Hirabayashi* : Chromosome numbers in Japanese 
species of Dryopteris (2) 

: 0 '> ( 2 ) 

This paper is a continuation of the previous report ( 41 : 11-13 of this Journal, 
1966). Tab. 1 includes chromosome counts for 12 species of Dryopteris. Accord¬ 
ing to H. Ito (1939), these species are classified as follows: 

No. 1- 8 D. erythrosora- Group)g u ] 3sect _ 

9-11 D. varia -Group J Erythro-variae Jgect. 

,0 7 -^ c , . l Polysticho-drys 

12 D. gymnosora bubsect. ) 1 1 

Gymnosorae 

Dm erythrosora- Group D. kinkiensis is a tetraploid species having n = 82 and 
may be sexual, since this species has sixteen-celled sporangia which give 64 spores. 


Tab. 1. Chromosome numbers of Dryopteris Sect. Polysticho-drys. 


No. 

Species 

Locality 

Chromosome 
number (n) 

Reproduction 

1 

D. erythrosora O. Kuntze 

Agano, Saitama 

/ 123 

apogamous 


Benisida 

Pref. 

\c. 82 

2 

D. nipponensis Koidzumi 

Owase, Mie Pref. 

/ 123 



Togokusida 


[ 82 


3 

D. hondoensis Koidzumi 

Izu, Sizuoka Pref. 

/ 123 



Obenisida 


\c. 82 


4 

D. kinkiensis Koidzumi 
Gihubenisida 

Owase, Mie Pref. 

82 

sexual 

5 

D. indusiata Makino et 





Yamamoto 

// 

82 

apogamous 


Nukaitatisidamodoki 




6 

D. championi Ching 


/ 123 



Saikokubenisida 


\c. 82 


7 

D. fuscipes C. Chr. 


/ 123 



Marubabenisida 


\c. 82 


8 

D. decipiens O. Kuntze 


/ 123 



Natikuzyaku 


Vc. 82 


9 

D. saxifraga H. Ito 

Sirayasawa, Saitama 

41 

sexual 


Iwaitatisida 

Pref. 

10 

D. bissetiana C. Chr. 

Takaosan, Tokyo 

( 123 

apogamous 


Yamaitatisida 

Pref. 

[c. 82 

11 

D. varia O. Kuntze 

Owase, Mie Pref. 

82 



Itatisidamodoki 



12 

D. gymnosora C. Chr. 

It 

/ 123 



Nukaitatisida 


i 82 
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D. indusiata shows 82 pairs of chromosome, and may be apogamous, for 32 spores 
are produced in each sporangium. 

According to the author’s present study, two different chromosome numbers are 
observed sometimes in D. nipponensis at the first meiotic metaphase in the spore 
mother cells from the same sorus. One has the number n = 123 and the other has 
n=82. These two phases in chromosome number, the triploid and diploid phases, 
are found not only in D. nipponensis but in all the following five species : D. eryth- 
rosora, D. hondoensis, D. championi, D. fuscipes and D. decipiens. 

Kurita (1961, 1962 and 1966) reported the number n= 123 and suggested apoga¬ 
mous reproduction in each of D. championi , D. erythrosora and D. nipponensis - 
Later the author (1966) reported the number n=123 for D. erythrosora and D. 
hondoensis. In these previous studies, however, the presence of two phases in 
the same sorus or individual was not reported. Fig. 1 shows diploid phase having 
n=82 in D. nipponensis and Fig. 2 shows triploid phase having n=123 in D. 
fuscipes. Fig. 3 shows two unequal-sized spore mother cells in the same field 
of a preparation from D. decipiens. The left is the high-numbered cell (probably 
triploid phase) and the right is the low-numbered (probably diploid phase). As 
shown in these figures, size of the cell is generally larger in the high-numbered 
than in the low-numbered. The proportion of these phases in each species is yet 
unknown. 

D. varia-Group D. saxifraga is diploid species having n=41 and may be 
sexual, since this gives 64 spores in each sporangium. Chromosome number of D. 
varia is known to be n = 82 in a specimen from Nati by the author (1966). This 
number was counted now again by the author in a specimen from Owase. Since 
one sporangium yields 32 spores, the plant may be apogamous. 

The author (1966) reported the number n = 82 for D. bissetiana (under the 
name of D. varia ) from Chofu, and Mitui (1966) found the number n=123 in 
the same species. This similarly suggested the presence of two phases in the same 
species.In the present study, two phases were observed in D. bissetiana from Taka- 
osan. Fig. 4 shows a triploid phase having n=c.l20, and Fig. 5 a diploid phase 
having n=c. 80 in this species. Furthermore, in the same species the author found 
an unexpected pattern showing zygotene chromsomes in very small number as 

Fig. 1. D. nipponensis n=82 (diploid form). Fig. 2. D. fuscipes n=123 (triploid form). 
Fig. 3. D. decipiens, showing two phases in the same field. Figs. 4-8. D. varia. 4. Triploid 
form. 5. Diploid form. 6. Zygotene chromosomes. 7. Abnormal hexad. 8. Normal 
tetrad. (Fig. 3.X600, others.X930). 
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shown in Fig. 6. It should be noted that these three figures were observed in a 
squash preparation of the same sorus. In addition, it is observed that some ab¬ 
normal hexads (Fig. 7) mixed with the normal tetrads (Fig. 8) were formed through 
meiosis of the spore mother cells in the plant. Consequently, the spores in their 
sporogenesis are various in size and fertility. 

Subsect. Gymuosorae Kurita (1962) reported the number n = 123 and sug¬ 
gested apogamy in D. gymnosora. In the present study, the author found two 
phases of n=123 and n=82 in the same sorus of this species. 

Discussion Although chromsome number in the subsect. Formosanae H. Ito 
is unknown, it was found that the most of the species in the sect. Polysticho-drys 
H. Ito have the number both n=123 and n = 82, suggesting the apogamous nature 
of them. Since D. kinkiensis having n = 82 and D. saxifraga having n=41 are 
sexual species, it seems that they differ from the other species in the section in 
chromosome phase and in reproduction. Although both D. indusiata and D. 
varia have the number n—82 and are apogamous, triploid phase was not yet 
found in them. 

All of the ferns showing two phases in chromosome number is presumed apoga¬ 
mous, since 32 spores are produced even in a sporangium of vigorous growth. 
Therefore, the presence of two phases in chromosome number of the same sorus 
may be taken as a characteristic criterion of apogamy at least in the genus Dryop- 
teris. 

Manton (1950) described various types of sporangial development in the apoga¬ 
mous ferns, D. borreri complex etc., and explained that the different chromo¬ 
some numbers in the spore mother cells have been resulted from imperfect cleavage 
in the archesporium. According to his description, behavior of chromosome in 
imperfect cleavage is as follows : 

‘ That the cleavage.involves a passive amitotic constriction of a restitution 

nucleus and is not a mere inequality of anaphase distribution of normally separ¬ 
ating half-chromosomes is proved by the complete regularity of chromosome 
pairing no matter how large or small a piece of nucleus may have been constricted 
off; this could not be attained by any process of random distribution of non- 
homlogous half-chromosomes but must denote the random separation of groups 
of split chromosomes with their halves still in close contact.’ 

Such a random separation, however, dose not promise to result a definite 
chromosome number. It is necessary, therefore, to make a further study on the 


— 15 — 



48 _ m'mmm m 42 m m 2 ^ sgfn 42 g. 2 % 

origin of co-existence of two phases in chromosome number. 

The author wishes to express his cordial thanks to Prof. H. Ito, Tokyo Uni¬ 
versity of Education, for his valuable advice and for identification of the materials. 
The author is also grateful to Mr. O. Wakaba for his kindness throughout the 
collection of the materials in Owase. 

Literature cited 

1) Ito, H. (1939) Polypodiaceae-Dryopteridoideae 1 in Nakai et Honda : Nova 
Flora Japonica no. 4 2) Kurita, S. (1961) Bot. Mag. Tokyo, 74 : 395-401. 3) 

- (1962) Journ. Coll. Chiba Univ. 3 : 463-468. 4) - (1966) Journ. Jap. 

Bot. 41 : 173-180. 5) Hirabayashi, H. (1966) Journ. Jap. Bot. 41 : 11-13. 6) 

Mitui, K. (1966) Journ. Jap. Bot. 41 : 60-64. 7) Manton, I. (1950) Problems of 

cytology and evolution in the Pteridophyta. Cambridge Univ. Press. 

* * * # 

j am , 1939) 12 

ttlb<V5'h, 8 n=123 £tp:L7co ■?&&?>, X 

— 1/ f, -f-f-9 V’ 73? X. J 9 7" 

n=41 COZ% 7 n =82 cr> 

B {§#, 4 n = 82 (MPfclSSfc)’' 

b&x, -tJ&ofco 

n= 123 £#ogrt:1£, £0®Kl4, n=123 £ 

it© fc/c, eftkoaii, 

Z(DZ h t, < fc 4 1 '>2 

s 4 © t b fi So 

03*^0^^ (7Xft IEH) Masami MizUSHIMA : On the scientific name 
of “ko-kanada-mo” 

40 # 57~64 Elodea (D—Mi zt 4l, E. 
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